Study design Descriptive cross-sectional study. Objective This study aims to determine the factors predicting quality of life among Nepalese family caregivers of people with spinal cord injury (SCI) having low back pain. Setting Eight districts of the Bagmati Zone of Nepal. Methods Sixty-five family caregivers of people with SCI having chronic low back pain were recruited from January to March 2017. The factors examined as independent variables included monthly household income, daily caregiving hours, functional independence of people with SCI, low back pain intensity, and functional disability of family caregivers. The measures were the Family Caregivers' and Spinal Cord Injury Patients' Demographic Form, the Modified Barthel Index, the Pain Intensity Scale, the Oswestry Disability Index, and the World Health Organization Quality of Life-BREF Nepali version. A hierarchical multiple regression analysis was used to predict quality of life. Results Functional independence of people with SCI, monthly household income, and functional disability of family caregivers with chronic low back pain could significantly predict quality of life at 41% (adjusted R 2 = 0.41, F change (3,59) = 11.02, p < 0.01). The functional dependence of persons with SCI was the most powerful factor contributing to QoL of caregivers (β = 0.36, p < 0.01) followed by monthly household income (β = 0.30, p < 0.01) and caregivers' functional disability (β = -0.28, p < 0.01). Conclusion The findings suggested that in order to improve the quality of life of family caregivers who have chronic low back pain while providing care for people with SCI during a long period, health professionals should strengthen the functional independence of the patients after discharge to reduce the functional disability of the caregivers. Financial support is needed for caregivers who have a low income.
Introduction
During the past decades, low back pain (LBP) has become a common symptom and a major concern in the productive age group in developed and developing countries [1] . In 90% of LBP patients, it is usually a benign symptom and improves in 6 weeks; however, the remaining 10% of patients do not recover and develop chronic LBP [2] . In the long-term care of people with spinal cord injury (SCI), most caregivers are non-professionals who lack knowledge of back safety and lifting techniques [3] . These may be the leading causes of LBP. Previous studies showed that a high prevalence of chronic LBP among SCI family caregivers ranged from 58 to 65% [4, 5] . LBP has the potential to limit social and daily activities due to functional and psychological problems that will cause degeneration in the quality of life (QoL) [6] . Several studies found that chronic LBP was negatively correlated with QoL of the family caregivers [7, 8] . In addition, family caregivers with high levels of LBP had a significantly lower QoL than those who had low levels of LBP [6] .
QoL is the perception of an individual's position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards, and concerns [9] . In a caregiving context, previous evidence showed that demographics and health/illness of patients and caregivers and the environment were related to QoL of the caregivers. For example, several studies have shown that lower household income due to caregiving was associated with caregiver distress and low QoL [10] [11] [12] . In addition, decreased functional independence of disabled people was related to increased burden on caregivers and worse overall QoL [11, 13, 14] . Caregiving hours were significantly associated with burden and well-being among SCI caregivers [15] . Previous studies also found that QoL was significantly lower for individuals with functional limitations [16, 17] . In particular, people with LBP with functional limitations may develop a disability that interferes with their QoL [18] . Therefore, monthly household income, functional dependence of persons with SCI, daily caregiving hours, pain intensity of the caregivers, and functional disability were selected as the predicting variables because of their associations with QoL.
However, the majority of the caregiving studies have been conducted in developed countries. These results may not be generalized to the QoL of SCI caregivers with LBP in Nepal because of the differences of individual care needs and sociocultural situations. In addition, the incidence of SCI in Nepal is expected to be as high as 600-3500 cases annually [19] . However, QoL research in Nepalese SCI caregivers with LBP is limited. Therefore, the purpose of this study was to examine predictive factors, including monthly household income, functional dependence of persons with SCI, daily caregiving hours, and the LBP intensity and functional disability of the caregivers on QoL among SCI caregivers.
Methods

Participants and recruitment
A cross-sectional design was developed. Ethical approvals were obtained from the institutional review boards of the concerned university in Thailand, the Nepal Health Research Council, and the Spinal Injury Rehabilitation Center of Nepal. The participants were selected based on the convenient sampling technique. The inclusion criteria were the primary family caregiver providing care to a person with SCI more than 3 months, aged more than 18 years, having perceived LBP for more than 3 months after assuming the caregiver role, able to understand Nepalese language, and an absence of history of spine disorder.
The first author contacted persons with SCI by telephone that were discharged to the community from the Spinal Injury Rehabilitation Center. Family caregivers of the person with SCI were then approached by telephone. Potential participants who met the inclusion criteria were informed of the purpose, procedures, and confidentiality of this study. Written informed consent was obtained from each participant involved in this study.
The total sample included 65 adult family caregivers of persons with SCI residing in the communities of eight districts of the Bagmati Zone in Nepal. Data were collected between January and March 2017. The participants were asked about a convenient place and time for an interview. Most of them participated in their home and some interviews were at the Spinal Injury Rehabilitation Center. For illiterate participants, the first author read out the questionnaire and marked their response as stated. The questionnaire was self-administered for literate participants. Approximately 30 min was required for completion of the questionnaires.
Measures
Permission for use was obtained for all copyrighted questionnaires, except for the World Health Organization Quality of Life (WHOQOL)-BREF Nepali version. All of the measures were translated into Nepali using the back translation process [20] .
Demographic characteristics of family caregivers and SCI patients
Demographics were assessed using the Family Caregivers' and Spinal Cord Injury Patients' Demographic Form developed by the researchers. Caregiver data included age, gender, marital status, education, occupation, monthly household income, relationship to SCI patient, duration of caregiving, daily caregiving hours, physical caregiving activities, and physical environment barriers in the caring activities. The SCI patient data included age, gender, and type of SCI.
Functional independence of persons with SCI
Functional independence was evaluated by the Modified Barthel Index that measured the activities of daily living to reveal the degree of independence of the persons with SCI from any assistance. It covered ten items of functioning activities. The scores are distributed among these items: personal hygiene, bathing self (5 points each); feeding, stair climbing, dressing, bowel control, bladder control (10 points each); and mobility, transfer (15 points each). A total score is obtained by summing the points for each of the items. The total score of the Modified Barthel Index has a range of 0-100 with higher scores indicating greater independence [21] .
LBP intensity
The Pain Intensity Scale was used to measure the LBP intensity of the caregivers. It is a numerical scale ranging from 0 to 10 points, in which "0" means absence of pain and "10" means unbearable pain. Higher scores represent a higher intensity of pain.
Functional disability of caregivers
The Oswestry Disability Index was used to measure back pain of the caregivers that affects their ability to manage their activities of daily life in ten sections. Each section is scored on a 0-5 scale, where a score of 5 represents the greatest disability. The index is calculated by dividing the summed score by the total possible score, which is then multiplied by 100 and expressed as a percentage where a score of 0% represents no disability and 100% represents a great deal of disability [22] .
Quality of life
The WHOQOL-BREF Nepali version was used to assess QoL of caregivers. It consists of 26 questions that are categorized into four domains including physical health, psychological, social relationship, and environment. Each item is rated on a 5-item Likert scale with scores of 1-5. The scores of each domain are calculated by the summation of the score of each item in the domain divided by the number of items in each domain and eventually transformed into a 0-100 scale. The score of the overall QoL ranges from 26 to 130, where higher scores represent a higher QoL [23] .
Data analysis
The data were analyzed using the Statistical Program for Social Sciences (SPSS, IBM Statistics) version 20. Since all questionnaires were checked for completion, there were no missing data. Data normality was confirmed using skewness and kurtosis of the distribution. Descriptive statistics were used to summarize the demographics of the family caregivers and SCI patients. Correlations between the independent variables (monthly household income, daily caregiving hours, functional independence of SCI patients, LBP intensity of the caregiver, and functional disability) and the dependent variable (QoL) were analyzed followed by a hierarchical multiple regression analysis to evaluate the predictive factors. The confounding variables (LBP intensity and daily caregiving hours) were entered in the first step of the hierarchical multiple regression. This was followed by entering monthly household income, functional disability of the caregiver, and the functional independence of the SCI patient in the second step. The assumptions of multiple regression analysis, that included normality, linearity, homoscedasticity, multicollinearity, and autocorrelation, were tested and they met the assumption tests. The significance level of the statistical test was 0.05.
Results
Among 65 SCI caregivers with LBP, 55 (84.6%) were female with a mean age of 35 years (SD = 12.3 years). Fifty-three (81.5%) were married and 27 (41.5%) had no education. Forty (61.5%) of the 65 caregivers were wives. Fifty-three (81.5%) caregivers were working (e.g., farmer and employee) while taking care of their SCI patients. The mean monthly household income was 13,224 Nepali rupee (SD = 7820.3 rupee) (128.40 USD) (SD = 75.90 USD). The mean duration of caregiving was 14.8 months (SD = 12.9 months) and the average daily caregiving hours was 14.7 h (SD = 7.7 h). The common physical caregiving activities were lifting and transferring (98.5%), bathing (93.8%), and elimination care (92.3%). Sixty percent of the caregivers had no caregiver assistant. More than half of the caregivers (56.9%) reported physical environment barriers in caregiving activities (e.g., a narrow path for wheelchair, cramped space in room, and steep stairs). Among the SCI patients, 56 (86.2%) were male with a mean age of 33 years (SD = 9.7 years) and 26 (40%) were tetraplegic.
The mean score of functional independence of the SCI patients was 19.83 (SD = 21.92). The mean scores of LBP intensity and functional disability of the caregivers were 5.0 (SD = 1.6) and 33.02 (SD = 12.41), respectively. The average QoL score of the caregivers was 71.22 (SD = 12.51). The results of the correlational analysis of the QoL variable are displayed in Table 1 . Table 2 presents the results of the hierarchical multiple regression analysis to predict QoL. In the first model, QoL was tested simultaneously on the LBP intensity and daily caregiving hours of the caregiver. These two variables could significantly explain QoL (adjusted R 2 = 0.13, F change (2,62) = 5.57, p < 0.01). In the second model, monthly household income, functional disability of the caregiver, and 
Discussion
The functional independence of the person with SCI was an important predictor on QoL of a caregiver with LBP. This result was consistent with previous studies [11, 14, 24] . In this study, nearly half of the persons with SCI were tetraplegic who were severely impaired and highly-to-totally dependent on their caregivers for daily living activities which may require greater expenditures and more daily caregiving hours. The caregiving tasks might exceed a caregiver's feeling of just being tired that results in a lack of energy and opportunity for recreation or leisure activities [25] . Thus, caring for persons with SCI with low functional independence is associated with poor QoL of the caregivers. In addition, earlier studies showed that the functional disability of an individual negatively determined their QoL [14, 16, 17] , which is similar to the finding of this present study. Caregivers had chronic LBP resulting from using substantial time and effort in providing physical care for persons with SCI with physical caregiving environment barriers and no caregiver assistant. They not only might suffer from pain and physical discomfort, but may also develop a functional disability in lifting a heavy weight, mobility, and social engagement. Therefore, functional limitations may reduce a caregiver's capacity to accomplish normal activities and may profoundly affect their QoL [16] .
Monthly household income was also associated with QoL of caregivers [10] [11] [12] , a result which was supported by this present finding. The majority of caregivers in this study had a low monthly income, which was perceived as inadequate. Moreover, most persons with SCI were male and were totally or severely dependent on others for activities in their daily lives. Since males are considered the bread-winners of a family in Nepal, it is obvious a family may face economic problems. Unlike some developed countries, the SCI people in Nepal are deprived of sustainable financial support from the government and other organizations. Hence, the caregivers needed to use their own income to care for the disabled individual, which interfered with the family economic status [11] . Besides a reduced income, a caregiver faces greater SCI health expenses arising from specific care requirements of a dependent person with SCI [26] . Therefore, the monthly household income was related to QoL among caregivers.
In addition, although the daily caregiving hours and the LBP intensity of the caregiver did not predict QoL in a caregiver, the study findings should be cautiously considered in their homogeneities because of the small sample size which may limit generalization. These results were similar to the findings of previous studies [27, 28] .
This study has some limitations. First, generalization of the results to other SCI caregivers with LBP should be cautiously applied because of the nonrandom sampling, small sample size, and recruitment of the caregivers of persons with SCI who had received care at our Spinal Injury Rehabilitation Center. Future research could replicate the study with a larger sample size of SCI caregivers from various settings. Second, only short-term prediction is useful, given that the regression analysis was conducted on 
Conclusion
The findings offer insight into factors that predict QoL among SCI caregivers with LBP in Nepal. The influence of income, functional dependence of SCI patients, and functional disability of caregivers on QoL of caregivers can assist health professionals to improve QoL among SCI caregivers with LBP. Appropriate interventions should be developed to improve the functional independence of persons with SCI and decrease the functional disability of the caregivers. In addition, financial support should be provided to caregivers with low income who provide long-term care for persons with SCI in the community.
